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EXECUTIVE SUMMARY 
 

Historically vehicle, equipment, aircraft, and ship maintenance activities have used organic 
solvents, such as P-D-680, xylene, and methyl ethyl ketone (MEK) to remove dirt, grease, soot, 
and burned-on carbon from various parts.  As new environmental regulations become stricter on 
the use of photo reactive volatile organic compounds (VOCs) and hazardous air pollutants 
(HAPs), the use of many organic solvents becomes expensive due to the environmental controls 
and reporting requirements needed to meet the new regulations.  In recent years, the DOD has 
increasingly relied on aqueous-alkaline cleaners to meet new ambient air quality standards, 
however, they are not adequate for certain applications as they can cause corrosion of some 
metal surfaces.  Because of these limitations, the DOD continues to use large quantities of 
organic solvent cleaners at a great expense.  Due to environmental concerns related to solvent-
based cleaners and performance concerns of aqueous-alkaline cleaners, it is desirable to test and 
implement a new class of organic solvents.  This new class of solvents, which are 
environmentally friendly: (1) do not contribute to emission of VOCs, (2) contain no HAPs, and 
(3) meet Department of Defense (DOD) material compatibility and performance criteria.   
 
However, solvent substitution for DOD maintenance activities is a complex process that entails a 
great deal of coordination and testing.  In order to successfully replace a current solvent with an 
environmentally friendly solvent, a well laid out plan must first be developed.  To this end, the 
Naval Facilities Engineering Service Center (NFESC) was tasked to develop a process that can 
be used to ensure successful implementation of environmentally friendly solvents.  NFESC 
contacted and coordinated with Naval Sea Systems Command (NAVSEA), Naval Air Systems 
Command (NAVAIR), Army Environmental Center (AEC), Aberdeen Test Center (ATC), Army 
Research Laboratory (ARL), and Air Force Material Command (AFMC) to develop a Joint 
Service “Solvent Substitution Methodology.”   
 
The methodology, derived in part from existing information supplied by these DOD agencies, 
can be used as a tool for establishing the compatibility, environmental, and cleaning criteria 
(referred to as the acceptance criteria) needed to obtain approval and successfully implement 
alternative solvents.  The methodology focuses on the importance of involving stakeholders in 
development of acceptance criteria, test plans, and evaluation of results.  This process is not 
intended to be used for identifying alternative solvents, but to identify the steps that are critical 
for gaining acceptance of alternative solvents for DOD industrial maintenance activities.   
 
If all of these steps are taken and care is exercised throughout this process, solvent substitution 
can be realized.   
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1.0 BACKGROUND 
 
Historically vehicle, equipment, aircraft, and ship maintenance activities have used organic 
solvents, such as P-D-680, xylene, and methyl ethyl ketone (MEK) to remove dirt, grease, soot, 
and burned-on carbon from various parts.  As new environmental regulations become stricter on 
the use of photo reactive volatile organic compounds (VOCs) and hazardous air pollutants 
(HAPs), the use of many organic solvents becomes expensive due to the environmental controls 
and reporting requirements needed to meet the new regulations.  In recent years, the DOD has 
increasingly relied on aqueous-alkaline cleaners to meet new ambient air quality standards, 
however, they are not adequate for certain applications as they can cause corrosion of some 
metal surfaces.  Because of these limitations, the DOD continues to use large quantities of 
organic solvent cleaners at a great expense.  Due to environmental concerns related to solvent-
based cleaners and performance concerns of aqueous-alkaline cleaners, it is desirable to test and 
implement a new class of organic solvents.  This new class of solvents that are environmentally 
friendly: (1) do not contribute to emission of VOCs, (2) contain no HAPs, and (3) meet 
Department of Defense (DOD) material compatibility and performance criteria.   
 
However, solvent substitution for DOD maintenance activities is a complex process that entails a 
great deal of coordination and testing.  In order to successfully replace a current solvent with an 
environmentally friendly solvent, a well laid out plan must first be developed.     
 
2.0 INTRODUCTION 
 
The Naval Facilities Engineering Service Center (NFESC) was tasked to develop a process that 
can be used to ensure successful implementation of environmentally friendly solvents.  NFESC 
contacted and coordinated with Naval Sea Systems Command (NAVSEA), Naval Air Systems 
Command (NAVAIR), Army Environmental Center (AEC), Aberdeen Test Center (ATC), Army 
Research Laboratory (ARL), and Air Force Material Command (AFMC) to develop a Joint 
Service “Solvent Substitution Methodology.”   
 
The methodology, derived in part from existing information supplied by these DOD agencies, 
can be used as a tool for establishing the compatibility, environmental, and cleaning criteria 
(referred to as the acceptance criteria) needed to obtain approval and successfully implement 
alternative solvents.  The methodology focuses on the importance of involving stakeholders in 
development of acceptance criteria, test plans, and evaluation of results.  This process is not 
intended to be used for identifying alternative solvents, but to identify the steps that are critical 
for gaining acceptance of alternative solvents for DOD industrial maintenance activities.  
  
3.0 SOLVENT SUBSTITUTION METHODOLOGY 
 
Appendix A contains the Joint Service Solvent Substitution Methodology flowchart.  It details 
the necessary steps that must be taken in order to ensure successful implementation.  These steps 
include identifying major stakeholders, gathering technical data, criteria development, 
performing required tests, conducting demonstrations/validations, and the check and balances 
that must be executed to ensure successful implementation.  Application of the methodology 
begins after decision point (A) where a solvent substitution effort has been initiated for a 
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specified maintenance process, which currently uses a VOC and/or HAP containing solvent.  
Efforts to identify maintenance processes and associated solvent usage should be undertaken by 
DOD agencies prior to application of this methodology to target the high priority solvent 
substitution requirements.   
 
This Joint Service Solvent Substitution Methodology is requirement driven, which means that a 
maintenance process warranting an environmentally friendly solvent must be identified before 
executing the methodology.  Each specific process will have its own unique set of requirements 
developed as one follows this methodology.  Some processes under investigation may have 
commonalities that can be shared in order to reduce implementation costs.   
 
The following sections explain the purpose of each step in the flow chart in Appendix A so its 
intent can be fully understood.  The section numbers correspond with the appropriate task 
identified in the Joint Service Solvent Substitution Methodology flowchart.  Keep in mind that 
these steps are followed for a solvent substitution within a specific maintenance process. 
 
3.1 Stakeholders Coordination 
 
The first step is to identify and coordinate with process and activity stakeholders required for 
gaining acceptance of an alternative solvent.  It is of utmost importance to identify your 
stakeholders up front.  Their concurrence of your recommendations is paramount to the 
successful implementation of an alternative solvent.  All cognizant stakeholders from different 
communities (i.e., specification and process owners, users, program managers, environmental 
managers, test evaluators, technology transferors) must be brought to the forefront of this Joint 
Service Solvent Substitution Methodology process.  They must be involved in all phases of the 
Joint Service Solvent Substitution Methodology process.  Their requirements, guidance, and 
recommendations will be the basis of the process specific acceptance criteria, which they must 
ultimately approve.   
 
3.2 Implementation Assessment 
 
Once the stakeholders have been identified, the requirements for implementation of an 
alternative solvent must be identified.  Once the requirements have been understood, the 
complexity and costs associated with implementation can be addressed and the proper steps can 
be taken to ensure full implementation/technology transfer.  The lack of fully understanding the 
implementation requirements can prevent full implementation of successfully demonstrated 
technologies.  Therefore, it is important that all of the steps required for implementation be 
identified in advance.  These steps may include, but are not limited to, management, personnel 
and/or organizational approval; documentation and process modification; training; and funding 
requirements. 
 
3.3 Process Evaluation 
 
The next step in the methodology is to evaluate the process that will include but not limited to 
collecting data such as standard operating procedures (SOP), governing specifications, qualified 
products lists, material safety data sheets for the solvent(s), chemical properties for the 
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solvent(s), performance characteristics, procurement costs, disposal costs, and compliance costs.  
This information will be used to develop the acceptance criteria and cost benefits for 
implementing an environmentally safe solvent.  This information will be used throughout the 
Joint Service Solvent Substitution Methodology process. 
 
3.4 Acceptance Criteria 
 
Acceptance criteria need to be established and agreed to by the stakeholders to determine the 
requirements for approval of alternative solvents.  The acceptance criteria will be developed 
based on the specific requirements of the process under investigation.  There are four major parts 
that make up the acceptance criteria:  Environmental, Occupational, Safety, and Health (EOSH) 
Criteria; Chemical Properties Criteria; Material Compatibility Criteria; and Cleaning Efficiency 
Criteria.  This acceptance criteria will be developed based on all the information collected in the 
previous task.  This information will include but not limited to military specifications, technical 
manuals, standard operating procedures, current solvent characteristics, and EOSH 
considerations.  Any required information that is missing will have to be gathered before the 
Acceptance Criteria can be finalized.   
 
In order to assist in the development of the acceptance criteria, a baseline of parameters for the 
EOSH Criteria, Chemical Properties Criteria, and Material Compatibility Criteria was developed.  
Table 1 shows the parameters for the EOSH Criteria, and Chemical Properties Criteria.  Some 
criteria have been identified as examples.  Table 1 can be modified as required. 
 
Table 2 contains a list of the most commonly used material compatibility tests and methods.  Use 
this list to develop Material Compatibility Criteria.  Appendix B contains a comprehensive list of 
test methods that can be incorporated when required. 
 
There are various cleaning efficiency test methods that can be used to determine solvent 
effectiveness.  A list of various test methods available has been provided in Appendix C.   
 
The stakeholders must approve and endorse the acceptance criteria. 
 
3.5 Stakeholders Approval Decision Point (B) 
 
The Acceptance Criteria must be well documented and signed by all stakeholders to ensure 
endorsement.  The approval process entails a review of the Acceptance Criteria by the 
stakeholders.  Stakeholders include but not limited to custodians of specifications, process 
managers, and environmental managers.  Once the concerns and recommendations of the 
stakeholders have been addressed and subsequently approved, the next phase can be executed.   
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Table 1.  Environmental, Occupational Safety and Health, 

and Chemical Properties Criteria 
 

Screening Parameter Replacement Criteria 
Volatile Organic Hazardous Air 
Pollutant 

None 

Ozone Depleting Substance None 
Global Warming Compound  
Ozone Formation Potential  MIR< Toluene (3.79) 

Environmental 

VOC Content <50 g/l 
Personnel Exposure Limit  
Threshold Limit Value  
Lower/Upper Explosion Limit  
Flash Point  
Warning Odor Below PEL/TLV Yes 
Objectionable Odor  None 

Occupational 
Safety & Health 

Biocummulative None 
Hansens Solubility Parameter  
K-Butanol Number  
Composite Partial Pressure (CPP) <5 mm Hg 
Specific Gravity  
Flash Point  

Chemical 
Property 

Vapor Pressure  
 
3.6 Market Research 
 
After stakeholder approval and endorsement of the Acceptance criteria, a market research for 
possible candidates can proceed.  Initial investigation can start with accessing the following 
databases Solvent Alternative Guide (SAGE), Coating Alternative Guide (CAGE), Significant 
New Alternative Policy (SNAP), Program for Assessing the Replacement of Industrial Solvents 
(PARIS II), Physical Property Data System (PPDS), and the Air Force’s PROACT.  In addition 
to these databases, solvent manufacturers can also be directly contacted for product information.  
It is very important that all documented technical information is obtained for each solvent 
identified so as to permit initial evaluation against the Acceptance Criteria. 
 
3.7 Environmental/Heath Criteria 
 
EOSH properties criteria for all solvent candidates will be compared.  The results of the 
comparisons will be forwarded to the appropriate stakeholders for review and acceptance in 
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Decision Point (a).  Before any further evaluations will be conducted, the stakeholders must 
approve the EOSH aspect of the solvents.  If there are solvents that do not meet all of the criteria, 
it will be up to the stakeholders to decide whether or not to further evaluate the solvent.  See 
Acceptance Criteria for desired EOSH properties.   
 
3.8 Chemical Property Criteria 
 
Chemical properties for all solvent candidates will be determined and compared against the 
Chemical Properties Criteria.  The results of the comparisons will be forwarded to the 
appropriate stakeholders for review and acceptance in Decision Point (b).  Before any further 
evaluations will be permitted, the stakeholders must approve the solvents chemical properties.  If 
there are solvents that do not meet all of the criteria, it will be up to the stakeholders to determine 
whether or not to further evaluate the solvent.  Refer to the Acceptance Criteria for chemical 
properties of interest.   
 
3.9 Compatibility Testing 
 
All solvent candidates will be tested according to the Material Compatibility Criteria.  The 
results of the comparisons will be forwarded to the appropriate stakeholders for review and 
acceptance in Decision Point (c).  Before any further evaluations will be permitted, the 
stakeholders must approve the compatibility aspect of the solvents.  If there are solvents that do 
not meet all of the criteria, it will be up to the stakeholders to determine whether or not to further 
evaluate the solvent.  Refer to Acceptance Criteria for compatibility test criteria.    
 
3.10 Cleaning Efficiency 
 
All solvent candidates will be tested for cleaning efficiency.  The results of the cleaning 
efficiency will be forwarded to the appropriate stakeholders for review and acceptance in 
Decision Point (d).  Before any further evaluations will be permitted, the stakeholders must 
approve the cleaning efficiency of the solvents.  If there are solvents that do not meet all of the 
criteria, it will be up to the stakeholders to determine whether or not to further evaluate the 
solvent. 
 
3.11 Demonstration Plan Development 
 
A demonstration plan must be developed for any candidate solvent based on the specific process.  
The demonstration plan should include, but is not limited to, site location, details of the current 
cleaning process, description of the candidate solvent, parts to be cleaned, how they will be 
cleaned, and how the solvent will be evaluated.  Before proceeding, the appropriate stakeholders 
must approve the completed demonstration plan. 
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Table 2 
Preliminary Material Compatibility Tests and Methods 

 
TEST METHOD 

Total Immersion Corrosion ASTM F-483 
Hot Dip Galvanizing Corrosion ASTM F-483 
Low Embrittling Cadmium Plate Corrosion ASTM F-1111 
Elevated Temperature Corrosion/Stock Loss SAE ARP 1755 
Sandwich Corrosion ASTM F-1110 
Hydrogen Embrittlement ASTM F-519 
Effects on Unpainted Surfaces ASTM F-485 
Copper Corrosion ASTM D-130 
Titanium stress corrosion ASTM F-945 
Corrosiveness Spec Specific 
Effects on Painted Surfaces ASTM F-502 
Effects on Coated Wire and Heat Shrink Tubing ASTM D-6361 App X1 
Effects on Acrylic Plastics ASTM F-484 
Effects on Polycarbonate Plastic ASTM F-484 
Rubber Compatibility – Durometer Hardness ASTM D-2240, D-395, D-471 
Flash Point ASTM D-92-90/D-56/D-93/D-3278 
Solvent Vapor Pressure ASTM-D-5191/D-2879 
PH ASTM E-70 
Phenolic Compounds  ASTM-D-1783, Method B/EPA Method 420.1
Appearance MIL-C-29602 
Drying Point (Distillation) ASTM D-86 
Water by Distillation (Water Content) ASTM D-95 
Free fluoride ion ASTM-D-3443 
Toxicity AR 40-5 
Volatile Organic Compounds EPA Method 8260A 
Storage Spec Specific 
Cold Stability/Low Temperature Stability ADS-61 Draft/MIL-PRF-87937C 
Heat Stability/Accelerated Storage Stability ADS-61 Draft/MIL-PRF-87937C 
Non-Volatile Residues ASTM D-1353/D-2109/F-331 
Odor ASTM D-1296 
Biodegradability 40 CFR 796.3100 or 796.3240 
Chlorine Content Spec Specific 
Foaming Properties Spec Specific 
Hard Water Stability Spec Specific 
Cleaning Efficiency Spec Specific 
Emulsion Characteristics Spec Specific 
Note: Table 2 compiled from Commercial Item Descriptions: A-A-50425, A-A-50427, A-A-59150A, A-A-59281, A-A-59601A; Military 
Specifications: MIL-C-29602, MIL-C-43616C, MIL-C-81302D, MIL-DTL-24800; Performance Specifications: MIL-PRF-11090G, MIL-PRF-
29607, MIL-PRF-29608, MIL-PRF-372D, MIL-PRF-680, MIL-PRF-6864D, MIL-PRF-85570D, MIL-PRF-87937D; Industry Standards: SAE-
AMS-3166B, SAE-AMS-C-19853, SAE-AMS-C-29602 and U.S. Army Aberdeen Test Center, Alternative Cleaner Materials Compatibility 
Evaluation Program. 
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3.12 Stakeholders Approval Decision Point (C) 
 
The demonstration plan must go through an approval process.  The approval process entails a 
review of the demonstration plan by the appropriate stakeholders, which can include users, 
custodians of specifications, process managers, and environmental managers.  Once the concerns 
and recommendations of the stakeholders have been addressed and subsequently approved, the 
next phase can be executed.   
 
3.13 Demonstration/Validation 
 
Perform the process demonstration and determine if it was successful.  Items to consider while 
performing the demonstration include: additional steps required from status quo, additional 
equipment needed, ease of use (operator/artesian acceptance), and life cycle costs.  Once the 
demonstration has been completed, document the results and submit to the appropriate 
stakeholders for approval. 
 
3.14 Stakeholders Approval Decision Point (D) 
 
The appropriate stakeholders must review the demonstration results.  Once the concerns and 
recommendations of the stakeholders have been addressed and subsequently approved, the next 
phase can be executed.   
 
3.15 Implementation 
 
Work with the stakeholders to modify the appropriate documents identified in the assessment 
phase.  Disseminate information through reports, publications, conferences, and working groups.  
Ensure the substitute solvent has a National Stock Number (NSN) and is listed with the Defense 
Logistics Agency (DLA), General Services Administration (GSA), and Naval Inventory Control 
Point (NAVICP). 
 
4.0 CONCLUSION 
 
If all of these steps are taken and care is exercised throughout this process, solvent substitution 
can be realized.   
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JOINT SERVICES SOLVENT SUBSTITUTION METHODOLOGY 
COMPREHENSIVE MATERIAL COMPATIBILITY TEST METHODS 

 
     TEST    METHOD 
Total Immersion Corrosion ASTM F-483-98 
Hot Dip Galvanizing Corrosion ASTM F-483-98 
Low Embrittling Cadmium Plate Corrosion ASTM F-1111-88 (1998) 
Elevated Temperature Corrosion/Stock Loss SAE ARP 1755-00 
Sandwich Corrosion ASTM F-1110-90 (1998) 
Hydrogen Embrittlement ASTM F-519-97 
Effects on Unpainted Surfaces ASTM F-485-98 
Stress Corrosion ASTM G-44-99 (Modified per ASTM D-6361-98 App X2)
Stress Corrosion ASTM-G-38 
Copper Corrosion ASTM D-130-94 (2000) 
Steel Corrosion ASTM D-130-94 (2000) 
Bimetal Corrosion FED-STD-791C, Test Method 5322.2 
Titanium stress corrosion ASTM F-945 
Corrosiveness Spec. Specific 
Corrosiveness Between Faying Surfaces Spec. Specific 
Solder Corrosion Spec. Specific 
Corrosion protection, Humidity Cabinet Spec. Specific 
Effects on Painted Surfaces ASTM F-502-93(1998) 
Attack on Paint Spec. Specific 
Effects on Coated Wire and Heat Shrink Tubing ASTM D-6361 App X1 
Effects on Acrylic Plastics ASTM F-484-83 (1998) 
Effects on Polycarbonate Plastic ASTM F-484-83 (1998) 
Plastic Compatibiity ASTM-D-543 
Effects on Polysulfide Sealants ASTM D-6361 App X3 
Effect on Elastomers Spec. Specific 
Rubber Compatibility - Durometer Hardness ASTM D-2240-95, D-395, D-471 
Rubber Compatibility - Compression Set ASTM D-2240-95, D-395 
Rubber Compatibility - Mass, Volume and Dimension 
Change 

ASTM D-471 

Rubber Compatibility - Mechanical Properties ASTM D-471, D-412 
Effects on Polychlorotrifluoroethylene (PCTFE), 
Tensile Strength and Elongation 

ASTM D-638 

Effects on PCTFE, Impact Strength ASTM D256 
Effects on PCTFE, Specific Gravity ASTM D-792-98 
Effects on PCTFE, Dimensional Stability ASTM D-792-98 
Effects on Single Component Sealing, Locking, and 
Retaining Compounds 

MIL-S-22473E 

Flash Point ASTM D-92-90 
Flash Point ASTM D-56 
Flash Point ASTM D-93 
Flash Point FED-STD-791, Test Method 1101 
Flash Point ASTM-D-3278 
Solvent Vapor Pressure ASTM-D-5191 
Vapor pressure ASTM D-2879 
pH ASTM E-70-90 
Phenolic Compounds  ASTM-D-1783, Method B 
Phenol Content Spec. Specific 
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     TEST    METHOD 
Total phenol content EPA Method 420.1 
Constituents Fourier Transform Infrared Spectroscopy (FTIR) Analysis 
Appearance MIL-C-29602 (Spec. Specific) 
Color ASTM D-156 
Drying Point (Distillation) ASTM D-86-96 
Water by Distillation (Water Content) ASTM D-95-70 
Boiling Point ASTM-D-1120 
Boiling Point ASTM-D-1078 
Pour Point ASTM-D-97 
Chemical Purity ASTM-D-3447 
Moisture Content ASTM-D-3446 (Withdrawn, No Replacement) 
Moisture Content ASTM-D-3401 
Moisture Content ASTM-D-460 
Acid Number ASTM-D-3444 
Particle matter ASTM-F-661 (Discontinued, No Replacement) 
Toxicity AR 40-5 
Volatile Organic Compounds EPA Method 8260A 
Volatile Organic Compounds ASTM-D-3960 
Total Dichlorobenzene content EPA Method 3585, 8260B 
Total Benzene content EPA Method 3585, 8260B 
Total Trichloroethylene EPA Method 3585, 8260B 
Total Tetrachloroethylene EPA Method 3585, 8260B 
Concentration of Benzene Spec. Specific 
Concentration of Toluene Spec. Specific 
Storage Spec. Specific 
Cold Stability/Low Temperature Stability ADS-61 Draft/MIL-PRF-87937C 
Heat Stability/Accelerated Storage Stability ADS-61 Draft/MIL-PRF-87937C 
Freezing Stability Spec. Specific 
Heating Stability Spec. Specific 
Residue ASTM-D-3445 (Replaced by ASTM-D-2109)  
Non-Volatile Residues ASTM D-1353 
Non-Volatile Residues ASTM-D-2109 
Non-Volatile Residues ASTM-F-331 
Visible Residue (Water Break Free) ASTM F-22-65 Modified 
Visible Dry Residue Spec. Specific 
Non-Volatile Content ASTM D-2834 
Non-Volatile Content ASTM-D-2834 
Non-Volatile Matter Spec. Specific 
Kauri-butanol value ASTM D-1133 
Apparent specific gravity ASTM D-1298 
Specific Gravity ASTM-D-891 
Odor ASTM D-1296 
Aromatic content ASTM-D-1319. 
Aromatic content ASTM D-3257 
Acidity ASTM D-847 
Doctor test ASTM D-235 
Soil cleaning test (Relative Solvency) US Army Soil Test Method 
Soil Test Spec. Specific 
Soil Removal Spec. Specific 
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     TEST    METHOD 
Biodegradability 40 CFR 796.3100 or 796.3240 
Chlorine in New and Used Petroleum Products (Bomb 
Method) 

ASTM-D-808 

Free fluoride ion ASTM-D-3443 
Chloride Ion in Water  ASTM-D-512, Method A 
Chlorine Content Spec. Specific 
Foaming Properties Spec. Specific 
Hard Water Stability Spec. Specific 
Water Tolerance Spec. Specific 
Cleaning Efficiency Spec. Specific 
Insoluble Matter Spec. Specific 
Solubility Spec. Specific 
Residue Rinsibility Spec. Specific 
Emulsion Characteristics Spec. Specific 
Consistency Spec. Specific 
Sprayability Spec. Specific 
Wet Adhesion Tape Test Spec. Specific 
Effect on Salt Coated Surfaces Spec. Specific 
Volatility Spec. Specific 
Flamability ASTM-G-72 
Flamability Spec. Specific 
Effects on Gasket Materials UL QGDS/QKKR 
Hydrophile Lipophilc Balance (HLB)   
Hansen Solubility Parameter   
Allowable constituents FED-STD-141,  Test Method 7356.1 
Composition ASTM-D-3545 
Coating Adhesion FED-STD-141,  Test Method 6301.2 
Effects on Bonding ASTM D-3167-93, ASTM D3933-93 
Effects on Sealant Peel Strength   
Fluorescent Penetration Inspection ADS-61-PRF 
Aniline point ASTM-D-611 
Viscosity ASTM-D-445 
Carbon Removal Spec. Specific 
Lacquer Removal Spec. Specific 
Effect on Heresite Spec. Specific 
Water Content ASTM-D-1364 
Refractive Index ASTM-D-1218 
Density ASTM-D-1475 
Acidity ASTM-D-1613 
Removal of Uncured Sealant Spec. Specific 
  
Removal of AMS 3100 Adhesion Promoter Spec. Specific 
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APPENDIX C 
 

Cleaning Efficiency Test Methods 
 

“Is It Clean? Testing for Cleanliness of Metal Surfaces,”  
by Anselm T. Kuhn 

 
(Reprinted with permission from Metal Finishing Magazine, 

Copyright 1993 by Elsevier Science, Inc.) 
 


















